Metal affinity chromatography of recombinant HIV-1 reverse transcriptase containing a human renin cleavable metal binding domain.
A metal binding peptide, hexahistidine, preceding a renin cleavage sequence (Pro-Phe-His-Leu-Val-Ile-His-) was engineered on to the N-terminus of HIV-1 reverse transcriptase (RT). The chimeric protein was expressed in Escherichia coli and characterized after purification by DEAE chromatography and HPLC. Amino-terminal sequencing confirmed the presence of the first 15 amino acids of the chimeric protein. The chimeric exhibited RT activity like that of HIV-1 RT and was cleaved by human renin at the expected site. The potential of a hexa-histidine fusion in the purification of recombinant HIV-1 RT by immobilized metal affinity chromatography (IMAC) on the commonly used resin (IDA-Ni2+) was investigated. The chimeric gene product from a crude E. coli extract was strongly retarded on a immobilized nickel column, while most of the contaminating E. coli proteins were eliminated after elution with 20-35 mM imidazole. The bound chimeric protein was eluted with 300 mM imidazole and appeared predominantly as a single band on an SDS-polyacrylamide gel. The remarkable specificity of this affinity tail was further demonstrated by separating the chimeric protein from HIV-1 RT in a crude extract prepared by mixing extracts from cells expressing HIV-1 RT and the hexahistidine recombinant chimeric protein. The usefulness of a enzymatically cleavable metal binding peptide in the rapid purification and production of HIV-1 RT without proteolysis to a heterodimer is discussed.